The kallikrein-kinin system is closely related to both fibrinolysis and coagulation, and bradykinin-the end product of this system-is a powerfil mediator which increases vascular permeability. In the present study, to test the hypothesis that the kallikrein-kinin system plays a part in the aetiology of chronic subdural haematomas, components of this system (prekallikrein, high molecular weight kininogen (HMW-kininogen), and bradykinin), and those of the fibrinolytic and coagulation systems were measured at 134 haematoma sites in 119 patients. The activities of prekallikrein and HMWkininogen in the haematomas were significantly lower than those in the plasma of the patients, and showed a parallel decrease. The bradykinin concentration in the haematomas was significantly higher than that in the plasma. These results indicate activation of the kallikrein-kinin system in chronic subdural haematomas. The activation of both fibrinolysis and coagulation was also shown, and there was a significant correlation between HMW-kininogen and plasminogen, fibrinlfibrinogen degradation products, or platelets in the haematomas. This suggests regulation of fibrinolysis and coagulation by the kallikrein-kinin system or mutual stimulation of these systems. In the outer membrane, perivascular haemorrhage, interstitial oedema, and leucocyte migration were evident microscopically, indicating an increase in vascular permeability. The protein concentration in the haematomas was significantly higher than that in the peripheral blood, indicating plasma exudation from the capillaries in the outer membrane. The activation of the kallikrein-kinin system, by increasing vascular permeability, may cause blood extravasation and plasma exudation from the capillaries into both the outer membrane and the haematoma cavity, resulting in enlargement of the haematoma. (J Neurol Neurosurg Psychiatry 1995;59:388-394) 
Although chronic subdural haematomas comprise a common disease in the field of neurosurgery, their aetiology is not yet fully understood. The haematoma cavity is encapsulated by the inner and outer membranes, blood vessels being absent in the first but abundant in the second. I Thus it has been suggested that repetitive haemorrhage from the outer membrane causes progressive enlargement of a haematoma. 23 The haematoma fluid contains low fibrinogen and high fibrin/fibrinogen degradation product concentrations,4 and a high amount of tissue type plasminogen activator has been found in both the haematoma fluid and the blood vessels in the outer membrane.i6 Thus increased fibrinolysis in the outer membrane (local hyperfibrinolysis) has been suggested to be a main aetiological factor of chronic subdural haematomas.578 Indeed, repetitive haemorrhage from the outer membrane into the haematoma cavity, as the cause of haematoma enlargement, can be well explained by increased fibrinolysis. Some aspects which cannot be explained satisfactorily by increased fibrinolysis alone, however, remain unresolved-for example, (a) increased fibrinolysis alone cannot explain how the subdural membrane is produced; (b) factors regulating the fibrinolytic activity during the course of development of chronic subdural haematomas have not been fully determined; (c) in the outer membrane, perivascular haemorrhage, interstitial oedema, and leucocyte migration are seen microscopically.9 10 In cases of subdural hygromas which develop into chronic subdural haematomas, the x ray absorption value of the subdural fluid on CT gradually increases. [11] [12] [13] [14] These findings seem to indicate an increase in vascular permeability of the outer membrane, although the factors responsible remain undetermined.
The kallikrein-kinin system consists basically of prekallikrein, kallikrein, high molecular weight kininogen (HMW-kininogen), and bradykinin ( fig 1) . Bradykinin-the end product of this system-is known to be a powerful mediator which increases vascular permeability and induces vasodilatation and leucocyte migration.'5-'7 Furthermore, through some common components, the kallikrein-kinin system is closely related not only to fibrinolysis but also to coagulation, which has also been suggested to play an important part in the origin and development of chronic subdural : . : i . -S . , t r t i n n t h e haematomas (63-9 (12-1 pg/ml)) was significantly higher than that in the plasma MiiiWiii(36A (5-6pg/ml;f ig 3D)). (table 2) . The number of eosinophils in the haematomas increased in parallel with the number in the outer membrane (table 3) . The protein concentration in the peripheral blood of the patients was 6-3 (0 1 g/dl), being within the normal range. By contrast, the protein concentration in the haematomas was 8-4 00 (04 g/dl), significantly higher than that in the 100 peripheral blood (table 2) . 
